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SPECIFICATION 



INTEGRATED IMAGE READING/WRITING HEAD AND 
IMAGE PROCESSING APPARATUS INCORPORATING THE SAME 

TECHNIC AL FTF.T.D 

The present invention relates to an integrated image 
reading/writing head having both image reading capability 
and image forming capability, and an image processing 
apparatus incorporating the same. 

BACKGROUND ART 

A facsimile machine is an example of an image processing 
apparatus. The facsimile machine has to have both image 
reading capability and image printing capability, and 
further has to be as small as possible. 

With this background, there is already an integrated 
image reading/writing head Y as shown in Fig. 16. The 
integrated image reading/writing head Y comprises a case 
1 having an upper surface portion fitted with a transparent 
cover 19. Inside the case 1, a light source 3 for 
illuminating a reading line L provided on the transparent 
cover 19 and a lens 5 are provided. The case 1 has a bottom 
surface portion mounted with a substrate 4 . The substrate 
4A has an upper surface 40 and a back surface 41 respectively 
mounted with a plurality of sensor IC chips 2 each 
incorporating a plurality of light receiving elements 20 
and a plurality of heating elements 60, linearly and 



longitudinally of the substrate 4. Further, the back 
surface 41 of the substrate 4 is also mounted with a plurality 
of drive IC chips 6 as part of a drive circuit for drive 
control of the heating elements 60. 

As shown in Fig. 17, the substrate is provided with two 
connectors 8A, 8B for electrical connection with 
unillustrated external components. The connector 8A is 
electrically connected with the sensor IC chips 2 via a 
wiring pattern (not illustrated) formed in the upper surface 
40 of the substrate 4. 'The connector 8B is electrically 
connected with the heating elements 60 and the drive IC chips 
6 via a wiring pattern (not illustrated) formed in the back 
surface 41 of the substrate 4. 

According to the integrated image reading/writing head 
Y constituted as above, as shown in Fig. 16, a document D 
is contacted onto the transparent cover 19 and fed by a platen 
roller P x . During this feeding process, a surface of the 
document D is illuminated by light from the light source 
3. Light reflected by the surface of the document D is 
focused by a lens 5, forming an image of the document D on 
the array of the light receiving elements 80. Each of the 
light receiving elements 80 outputs read image data line 
by line. This output signal is taken out via the connector 
8A. On the other hand, a thermosensible recording paper K 
is contacted onto each of the heating elements 60 and fed 
by a platen roller P 2 . During this feeding process, the 
drive circuit cons t i tuted by the drive IC chips 6 selectively 
drives the heating elements 60 based on data sent from 



outside via the connector 8B, thereby printing an image on 
the recording paper K line by line. If the integrated image 
reading/writing head Y of the above constitution is used, 
the facsimile machine can be made thinner than in the case 
5 where the reading head and the writing head are separated 
from each other. 

However, the above facsimile machine has the following 
problems . 

First, the two platen rollers P x _ P 2 are disposed so as 

10 to sandwich the whole of the integrated image 
reading/writing head Y. Thus, the entire assembly of the 
integrated image reading/writing head Y and the two platen 
rollers p 1( P 2 has a large dimension thickness -wise of the 
integrated image reading/writing head Y. Therefore, the 

15 thickness of the facsimile machine as a whole is still large. 

Second, when manufacturing the integrated image 
reading/writing head Y, first, the sensor IC chips 2 must 
be mounted on the upper surface 40 of the substrate 4, and 
then the substrate 4 must be turned over in order to mount 

20 the heating elements 60 and the drive IC chips 6 on the back 
surface 41 of the substrate 4e. Further, wiring patterns 
relevant to these must be formed respectively in the upper 
surface 40 and the back surface 41 of the substrate 4. 
Therefore, productivity in the manufacture of the 

25 integrated image reading/writing head Y is low. 

Third, there are many connectors, since the substrate 
4 is provided with two connectors 8A, 8B. Therefore, 
productivity in the manufacture of the integrated image 
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reading/writing head Y becomes even lower. 

DISCLOSURE OF THE INVENT TON 

It is therefore an object of the present invention to 
5 provide an integrated image reading/writing head and an 
image processing apparatus capable of solving the problems 
described above. 

An integrated image reading/writing head provided by a 
first aspect of the present invention comprises: 
10 a substrate provided with a reading circuit including 

a plurality of light receiving elements disposed in a row, 

a case assembled to the substrate and enclosing the light 
receiving elements; 

a transparent cover attached to the case, spaced from 
15 and opposed to the substrate and to be tightly contacted 
by a document being fed; 

a light source disposed within the case for 
illuminating the document; 

a plurality of lenses disposed within the case for 
20 focusing an image of the document illuminated by the light 
source on the light receiving elements; 

a plurality of printing elements mounted on the 
substrate in a row in the same direction as in the light 
receiving elements; and 
25 a writing circuit provided in the substrate for 

controlling the printing elements, and characterized in 

that the reading circuit, the printing elements and the 
writing circuit are provided in a same surface of the 
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substrate, and 

that the substrate is provided with one connector 
electrically connected with each of the reading circuit, 
the printing elements and the writing circuit. 

According to the image processing apparatus having the 
constitution described above, the following effects are 
obtained . 

First, the two platen rollers for feeding the document 
and for feeding the recording paper can be faced directly 
or indirectly, to the corresponding light receiving 
elements or the printing elements provided on the same 
surface of the substrate of the integrated image 
reading/writing head. Thus, differing from the prior art, 
there is no need for disposing the two platen rollers to 
sandwich the whole of the integrated image reading/writing 
head, and it becomes possible to make the image processing 
apparatus as a whole thinner than before. 

Second, when manufacturing the integrated image 
reading/writing head, the reading circuit, the printing 
elements and the writing circuit as well as the relevant 
wiring patterns should be mounted only on one same surface 
of the substrate. Therefore, there is no need to turn over 
the substrate in order to mount these components . Therefore, 
it becomes possible to increase productivity in the 
manufacture of the integrated image reading/writing head, 
and productivity in the manufacture of the image processing 
apparatus incorporating the integrated image 

reading/writing head than in the prior art. 



Third, the number of connectors can be reduced to one, 
which is smaller than in the prior art. Therefore, 
productivity in the manufacturing of integrated image 
reading/writing head and of the image processing apparatus 
can be further increased. Further, because of the smaller 
number of connectors, wiring operation for electrically 
connecting the integrated image reading/writing head with 
an external component becomes accordingly easier. 

According to a preferred embodiment of the present 
invention, the substrate has a first edge portion and a 
second edge portion each extending in a predetermined 
direction. The first edge portion is uncovered by and on 
a side of the case, and the printing elements are mounted 
on this uncovered part. 

With such an arrangement as the above, the platen roller 
for feeding the recording paper can be disposed at a high 
space efficiency on the side of the case while appropriately 
enclosing the light receiving elements by using the case. 

According to another preferred embodiment of the present 
invention, the connector is attached to the second edge 
portion of the substrate. 

With such an arrangement as the above, the connector does 
not interfere with the feeding of the recording paper when 
the recording paper is fed while being faced to the printing 
elements provided in or near the first edge portion of the 
substrate . 

According to another preferred embodiment of the present 
invention, the connector is attached to a longitudinal 



center portion in the second edge portion. Further, the 
surface of the substrate is provided with a common electrode 
wiring and a common grounding wiring capable of supplying 
electric power to the printing elements, each of the wirings 
has a straight portion extending longitudinally of the 
substrate, and the straight portions sandwich the printing 
elements. Further, one of the straight portions of the 
common electrode wiring and the common grounding wiring has 
two longitudinal ends connected with the connector, whereas 
the other of the straight portions of the common electrode 
wiring and the common grounding wiring has a longitudinally 
center portion connected with the connector. 

With such an arrangement as this, it becomes possible 
to equalize the amount of electric current supplied from 
outside via the connector, the common wiring and the common 
grounding wiring to each of the printing elements. 
Specifically, in a comparison between the printing element 
disposed closely to the longitudinal end portion of the 
substrate and the printing element disposed closely to the 
longitudinal center portion of the substrate, for example, 
the former is closer to the connector than the latter in 
terms of distance along the common electrode wiring. 
However, in this case, the former is farther from the 
connector than the latter in terms of distance along the 
common grounding wiring. Therefore, if there is a voltage 
drop due to electric resistance in each of the common 
electrode wiring and the common grounding wiring, it is 
possible to equalize or generally equalize the amount of 



electric current flowing through each of the printing 
elements. As a result, it becomes possible to decrease 
thickness inconsistency in the printed image. 

According to another preferred embodiment of the present 
invention, the surface of the substrate is provided with 
a grounding wiring for the reading circuit and a separate 
grounding wiring for the writing circuit. 

With such an arrangement as the above, it becomes 
possible to prevent various signals processed in the reading 
circuit from entering the writing circuit via the grounding 
wiring as noise. Likewise, it becomes possible to prevent 
various signals processed in the writing circuit from 
entering the reading circuit via the grounding wiring as 
noise. Therefore, quality of the read image and printed 
image can be increased. 

According to another preferred embodiment of the present 
invention, the reading circuit is constituted by a plurality 
of sensor IC chips each incorporating an integrated circuit 
as a unit of the reading circuit. Further, the writing 
circuit is constituted by a plurality of drive IC chips each 
incorporating an integrated circuit as a unit of the writing 
circuit . 

With such an arrangement as the above, the reading 
circuit and the writing circuit can be made easily by using 
the sensor IC chips and the drive IC chips. 

According to another preferred embodiment of the present 
invention, the reading circuit and the writing circuit are 
constituted by a plurality of IC chips each incorporating 



an integrated circuit as a unit of the reading and writing 
circuits . 

With such an arrangement as the above, a total number 
of the IC chips used for constituting the reading circuit 
and the writing circuit can be decreased, and therefore 
productivity in the manufacture of the integrated image 
reading/writing head can be further increased. 

According to another preferred embodiment of the present 
invention, each of the IC chips is oblong rectangular, having 
a first edge portion and a second edge portion each extending 
in a predetermined direction. Further, the first edge 
portion has a surface provided with the light receiving 
elements in a row, and the second edge portion has a surface 
provided with a plurality of electrode pads for connection 
with the printing elements. 

With such an arrangement as the above, the signal pads 
can be provided at a high space efficiency on the IC chip 
without disturbing the linearity of the array of the light 
receiving elements. Therefore, the reflected light from the 
linear region of the document can be appropriately received 
by the light receiving elements, and the connection of the 
electrode pads to the printing elements can also be performed 
appropriately . 

According to another preferred embodiment of the present 
invention, the electrode pads are disposed in a row shorter 
than the row of the light receiving elements, and the second 
edge portion has two longitudinal edge portions provided 
with a plurality of signal pads for signal inputting and 



outputting , sandwiching the electrode pads. 

With such an arrangement as the above, the signal pads 
can be provided at a high space efficiency without disturbing 
the array of the light receiving elements. 

According to another preferred embodiment of the present 
invention, the second edge portion is further provided with 
a plurality of grounding pads. 

With such an arrangement as the above, by grounding the 
grounding pads provided in each of the IC chips , and by making 
a grounding connection at a plurality of locations in a 
single IC chip, it becomes possible stabilize the level of 
the grounding. 

According to another preferred embodiment of the present 
invention, the printing elements are heating elements. 

With such an arrangement as the above, by heating the 
heating elements, printing can be made by using a 
thermosensible method or a thermal - trans fer method. 

According to another preferred embodiment of the present 
invention, the light source is disposed on said surface of 
the substrate. 

With such an arrangement as the above, operation for 
incorporating the light source into the integrated image 
reading/writing head can also become easy, making possible 
to further increase productivity in the manufacture of the 
integrated image reading/writing head. 

According to another preferred embodiment, the light 
source is electrically connected with the connector. 
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With such an arrangement as the above, power supply to 
the light source can also be performed through the connector, 
eliminating need for a connector dedicated to the light 
source, making possible to further increase productivity 
in the manufacture of the integrated image reading/writing 
head . 

The image processing apparatus provided by a second 
aspect of the present invention comprises an integrated 
image reading/writing head, and 

the integrated image reading /writ ing head includes: 

a substrate provided with a reading circuit including 
a plurality of light receiving elements disposed in a row, 

a case assembled to the substrate and enclosing the light 
receiving elements; 

a transparent cover attached to the case, spaced from 
and opposed to the substrate and to be tightly contacted 
by a document being fed; 

a light source disposed within the case for 
illuminating the document; 

a plurality of lenses disposed within the case for 
focusing an image of the document illuminated by the light 
source on the light receiving elements; 

a plurality of printing elements mounted on the 
substrate in a row in the same direction as in the light 
receiving elements; and 

a writing circuit provided in the substrate for 
controlling the printing elements. 
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The above image processing apparatus is characterized 

in 

that the reading circuit, the printing elements and the 
writing circuit are provided in a same surface of the 
substrate, and 

that the substrate is provided with one connector 
electrically connected with each of the reading circuit, 
the printing elements and the writing circuit. 

According to the image processing apparatus with the 
constitution described as above, the same effect as obtained 
in the integrated image reading/writing head provided by 
the first aspect of the present invention can be obtained. 

Other characteristics and advantages of the present 
invention will become clearer from the description of the 
preferred embodiments hereinafter. 

BRIEF DESCRIPTION OF THE PR AWT WAS 

Fig. 1 is a sectional view of an integrated image 
reading/writing head as a first embodiment of the present 
invention . 

Fig. 2 is an exploded perspective view of an integrated 
image reading /writing head in Fig. 1. 

Fig. 3 is an enlarged plan view showing a longitudinal 
edge portion of a substrate included in the integrated image 
reading/writing head in Fig. 1. 

Fig. 4 is an enlarged plan view showing another 
longitudinal edge portion of the substrate included in the 
integrated image r eading / wr i t ing head in Fig. 1. 
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Fig. 5 is an enlarged plan view showing a longitudinal 
central portion of a substrate included in the integrated 
image reading /wri ting head in Fig. 1. 

Fig. 6 is an enlarged plan view showing a principal 
portion of a heating element. 

Fig. 7 is sectional view taken in lines VII -VI I in Fig. 

5 . 

Fig. 8 is a plan view showing a general outline of a part 
of wiring pattern formed in the substrate. 

Fig. 9 is a circuit block diagram inside a sensor IC chip 
incorporated in the integrated image reading/writing head 
in Fig. 1. 

Fig. 10 is a block diagram of a circuit inside a drive 
IC chip incorporated in the integrated image 
reading/writing head in Fig. 1. 

Fig. 11 is a sectional view showing an image processing 
apparatus according to the present invention. 

Fig. 12 is a plan view showing a principal portion of 
an integrated image reading/writing head as a second 
embodiment of the present invention. 

Fig. 13 is an enlarged plan view showing another example 
of the IC chip. 

Fig. 14 is a block diagram of a circuit inside the IC 
chip in Fig . 13 . 

Fig. 15 is an enlarged plan view of the IC chip according 
to a third embodiment of the present invention. 

Fig. 16 is a sectional view of a prior art integrated 
image reading /wri t ing head. 
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Fig. 17 is a perspective view showing a substrate and 
connectors of the integrated image reading/writing head in 
Fig. 16. 

BEST MODE FOR CARRYING OUT THE INVENTION 

Hereinafter, embodiments of the present invention will 
be described with reference to the accompanying drawings. 

Fig. l~Fig. 10 show an integrated image reading/writing 
head 1 as a first embodiment of the present invention. In 
these figures, elements identical with or similar to those 
in the prior art described earlier are indicated by the same 
alpha-numeral codes as used in the prior art. 

As clearly shown in Fig. 2, the integrated image 
reading/writing head X according to the present embodiment 
comprises a case 1, a transparent cover 19, a lens array 
5, a substrate 4, a plurality of sensor IC chips 2 
constituting a reading circuit, a plurality of light sources 
3, a plurality of heating elements 60, a plurality of drive 
IC chips 6 constituting a writing circuit, and a connector 
8 . 

The substrate 4 is made of ceramic for example, and is 
oblong rectangular. The substrate 4 has a surface (upper 
surface) 40 mounted with each of the sensor IC chips 2, the 
light sources 3, the heating elements 60 and the drive IC 
chips 6 . 

The case 1 is made of a synthetic resin for example, 
extending in a predetermined direction. The case 1 is 
formed with a space 12 having an upper opening and a lower 
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opening, a groove 16 communicating with the space 12, a 
recess 11 communicating with the groove 16, and another 
recess 11a adjacent to the recess 11, each extending 
longitudinally of the case 1. As shown clearly in Fig. 1, 
the case 1 is assembled to the surface 40 of the substrate 
4, surrounding each of the light sources 3, the sensor IC 
chips 2 and the drive IC chips 6 . 

The substrate 4 has a first edge portion 42 extended out 
on one side of the case 1. The heating elements 60 are 
mounted on the surface of this extended portion. The case 
1 has a side surface la bordering on and rising from the 
extended portion of the substrate 4. The side surface la 
is slanted to be farther away from the extended portion at 
a higher elevation of the case 1. With such an arrangement 
as this, as clearly shown in Fig. 1, it becomes possible 
when the platen roller P 2 is disposed to face the extended 
portion, to place the platen roller P 2 closely to the case 
1 while avoiding interference between the platen roller P 2 
and the side surface la. However, the present invention is 
not limited by this, and the side surface la may not be 
s lanted . 

The transparent cover 19 is to guide a document, and is 
formed as a plate of glass or synthetic resin. The 
transparent resin 19 is opposed to and spaced from the 
surface 40 (upper surface) of the substrate 4, and is fitted 
into a recess 10 provided in the upper surface of the case 
1. According to the present embodiment, the transparent 
cove 19 is slanted. With such an arrangement as this, the 
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distance between the two platen rollers P 1# P 2 can be reserved 
advantageously while placing the platen roller p 1# which is 
faced to the transparent cover 19, closely to the substrate 
4. However, the present invention is not limited by this, 
and the transparent cover 19 may be parallel to the substrate 
4 . 

The lens array 5 includes a plurality of selfoc lenses 
51 held in a row by a lens holder 50 extending in a 
predetermined direction. The lens array 5 is fitted into 
a groove 16 of the case 1, thereby faced toward the 
transparent cover 19. The upper surface of the transparent 
cover 19 includes an image reading line L in a region facing 
the lens array 5. Each of the selfoc lenses 51 focuses an 
image of a document D without magnification nor inversion 
on one of the light receiving elements 20. However, the 
present invention is not limited by this, and a convex lens 
may be used alternatively. 

The light sources 3 are provided by an LED chip for 
example, and mounted in a row, longitudinally of the 
substrate 4 at an appropriate interval . These light sources 
3 are located in a bottom portion of the space 12 . Therefore, 
light emitted from these light sources 3 travels through 
the space 12 toward the reading line L. 

Each of the sensor chips 2 is provided by a semiconductor 
chip including an integrally formed plurality of light 
receiving elements 20 and mounted in a row, longitudinally 
of the substrate 4. The sensor IC chips 2 are disposed in 
the recess 11 of the case 1 for reception of the light coming 
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through the lens array 5. A longitudinal range indicated 
by an alpha-numeral code L x in Fig. 3 and Fig. 4 represents 
one of the IC chips 2. If a total of 96 light receiving 
elements 20 are formed in each of the sensor IC chips 2 for 
example, and if a document of size A4 is to be read at a 
reading density of 8 dots/mm, then a total of 18 sensor IC 
chips 2 are mounted on the substrate 4, and by serially 
connecting respective inside circuits, a reading circuit 
having a total of 1728 light receiving elements 20 is 
provided . 

Fig. 9 shows a specific constitution in each of the 
sensor IC chips 2 . Specifically, each of the sensor IC chips 
2 includes for example, 96 phototransistors PTrj-PTr^, 96 
field effect transistors FET 1 ~ FET g6 , a shift register SR L 
for light reception, a chip selection circuit CS 17 an 
operational amplifier OP x , field effect transistors FET a , 
FET b , a capacitor C x , resistors R 1 ~ R 3 , and pads SI, CLKI, 
VDD, AO, and SO. The phototransistors PTr 2 ~ PTr 95 provide 
the light receiving elements 20 which output read image 
signal corresponding to the image on the document D upon 
reception of the light reflected by the document D. The 
field effect transistors FET X ~ FET 96 , the shift register SR^ , 
the chip selection circuit CS 1( the operational amplifier 
0P lr the field effect transistors FET a , FET b , the capacitor 
C x , and resistors R x ~ R 3 provides a control circuit for 
sequentially taking out the output from the 
phototransistors PTr 2 ~ PTr 95 . 
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In each of the phototransistors PTr x ~ PTr 96 , the 
collector is connected with the pad VDD , the emitter is 
connected to the drain of the corresponding field effect 
transistors FET X ~ FET 96 . In each of the field effect 
transistors FET 1 ~ FET ?6 , the gate is connected with the 
output end of the shift register SR X and all of the sources 
is commonly connected to the drain of the field effect 
transistor FET a and the non-inverting input end of the 
operational amplifier OP L . In the field effect transistor 
FET a , the gate is connected to the pad CLKI , and the source 
is grounded. In the operational amplifier 0P 1 , the output 
end is connected with the drain of the field effect 
transistor FET b and an end of the resistor R 3 , and the 
inverting input end is connected with the other end of the 
resistor R 3 and an end of the resistor R 2 . The non-inverting 
input end of the operational amplifier 0P lr the drain of the 
field effect transistor FET a and the source of the field 
effect transistors FET X ~ FET 96 meet at a point, where an 
end of the resistor R 1 and end of the capacitor C x are 
connected. The other ends of the resistors R x , R 2 and the 
other end of the capacitor C 1 are grounded. In the field 
effect transistor FET b , the gate is connected to the output 
end of the chip selection circuit CS 1( and the source is 
connected with the pad AO. 

The shift register SR 2 sequentially outputs drive pulse 
to the gates of the field effect transistor FET X ~ FET 96 in 
synchronization with a clock signal inputted via the pad 
CLKI upon reception of the serial-in signal inputted via 
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the pad SI. More specifically, the serial-in signal is 
first inputted to the first bit of the shift resistor SR 1# 
which turns on the first bit of the shift register SR X to 
apply voltage to the gate of the field effect transistor 
FET i- This turns on the field effect transistor FET X , and 
the electric charge stored in the phototransis tor PTr x as 
the light receiving element is supplied to the non-inverting 
input end of the operational amplifier 0P 1 . Then, for each 
input of the clock signal, the serial-in signal is forwarded 
to the next step in the shift register SR 2 . As a result, 
the electric charges, i.e. read image signals, stored in 
the phototransistor PTr x ~ PTr 96/ are sequentially supplied 
to the non-inverting input end of the operational amplifier 
OPi- The read image signal is amplified by the operational 
amplifier 0I> 1 and then outputted to the pad AO via the field 
effect transistor FET b acting as an analog switch, and then 
sent out of the integrated image reading/writing head X via 
the connector 8. 

The serial-in signal forwarded to the final bit of the 
shift register SRi is outputted as a serial-out signal to 
the pad SO and the chip selection circuit CS 1 upon reception 
of the next clock signal. The serial-out signal outputted 
to the pad SO is the supplied as the serial-in signal to 
the pad SI of another sensor IC chip in the next step via 
the wiring pattern on the substrate 4. 

The chip selection circuit CS 1 turns on/off the field 
effect transistor FET b in synchronization with the clock 
signal inputted to the pad CLKI from the time when the 
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serial-in signal is inputted to the pad SI to the time when 
the serial-out signal is outputted to the pad SO. More 
specifically, the chip selection circuit CS 1 supplied with 
the serial-out signal shuts off the drive signal supplied 
to the gate of the field effect transistor FET b , turning off 
the field effect transistor FET b . This shuts off the output 
from the operational amplifier 0P X to the pad AO, making 
possible to effectively prevent noise and so on amplified 
by the operational amplifier 0P X from being outputted to the 
pad AO. 

The field effect transistor FET a acting as an analog 
switch turns on/off in synchronization with the clock signal 
inputted to the pad CLKI , thereby switching between a state 
in which the electric charge outputted via the field effect 
transistors FET 1 ~ FET 96 is supplied to the operational 
amplifier 0P X and a state in which the electric charge is 
grounded. The capacitor C 1 and the resistor R x rectify the 
outputted waveform from the phototransistors PTr r PTr 36 . 
The resistors R 2 , R 3 determines the level of amplification 
by the operational amplifier 0P X . Each of the sensor IC 
chips 2 has the circuit described above, collectively 
constituting a circuit capable of reading a line of document 
image by using the light receiving elements 20. 

The heating elements 60 are provided in a row 
longitudinally of the substrate 4. The heating elements 60 
are provided by a heating resistor 60a. More specifically, 
as clearly shown in Fig. 6, each of the heating elements 
60 is created by forming a plurality of comb-like electrodes 
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45a and a plurality of individual electrodes 46 beneath the 
heating resistor 60a which extends longitudinally of the 
substrate 4. The heating resistor 60a is formed for example 
by printing and baking a film of electrically conductive 
5 paste. Each of the electrodes 45a is supplied with a voltage 
via a connection with a straight portion 45 of a common 
electrode wiring COM to be described later. Each of the 
individual electrodes 46 is connected to a pad DO, to be 
described later, of the drive IC chip 6, and switched on/off 

10 to a grounding. With the arrangement shown in Fig. 6, when 
the grounding connection of the individual electrode 46 
(46a) is switched on, electric current passes through a 
portion of the heating resistor 60a sandwiched by two 
electrodes 45a with this particular individual electrode 

15 46 in between, making this portion functioning as a dot of 
the heating elements. 

In Fig . 1 and Fig . 2 , the drive IC chips 6 control heating 
action of assigned heating elements 60, and are mounted in 
a row longitudinally of the substrate 4 at an appropriate 

20 interval and inside of the recess 11a of the case 1. Each 
of the drive IC chips 6 drives an assigned number of heating 
elements 60 provided within a longitudinal range indicated 
by alpha-numeral code L 0 in Fig. 3 and Fig. 4. If one drive 
IC chip 6 can drive 144 dots of the heating elements 60, 

25 and if printing is to be made on a recording paper having 
the width of size A4 at a recording density of 8 dots/mm, 
a total of 12 drive IC chips 6 must be mounted on the substrate 
4, and by serially connecting the inside circuits, the 
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printing drive circuit corresponding to a total of 1728 dots 
of heating elements 60 is provided. 

Each of the drive IC chips 6 has a constitution as shown 
in Fig. 10. Specifically, each of the drive IC chips 6 
includes a chip selection circuit CS 2 , a latch circuit LT, 
a shift register SR 2 , 144 AND circuits AND X ~ AND 144 , 144 
bipolar transistors TR X ~ TR 144 , and pads DI, CLKI, LATI , STRI , 
STRCLK , GND , STRO . LATO , CLKO, DO, and D0 1 ~ D0 144 . The 
bipolar transistors TR : ~ TR 144 function as switches to 
energize respective heating elements 60. 

In each of the AND L ~ AND 144 , the output end is connected 
to the base of corresponding bipolar transistors TR 2 ~ TR 144 , 
one of the input ends is connected to the output end of he 
latch circuit LT, and the other end is connected to one output 
end of the chip selection circuit CS 2 . In each of the bipolar 
transistors TR 1 ~ TR 144 the emitter is commonly connected to 
the pad GND, the collector is connected to corresponding 
one of the pads DO x ~ D0 144 . 

The shift register SR 2 sequentially forwards record 
image data inputted serially into the first bit via the pad 
DI to the second and following bits in synchronization with 
a clock signal inputted via the pad CLKI , thereby temporarily 
storing the 144 bits of record image data. The record image 
data in the last bit of the shift register SR 2 is then 
outputted to the pad DO upon reception of the next clock 
signal, and supplied to the pad DI of the next drive IC chip 
6. Further, the clock signal inputted to the shift register 
SR 2 via the pad CLKI is outputted from the shift register 
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SR 2 to the CLKO, and supplied to the pad CLKI of the next 
IC chip 6. The clock signal supplied to the shift register 
SR 2 is the same clock signal as supplied to the shift register 
SRi of the sensor IC chip 2. Specifically, according to the 
5 present embodiment, one clock signal is commonly used as 
the clock signal for timing control in each of the sensor 
IC chips 2 and for timing control in each of the drive IC 
chips 6. 

The latch circuit LT captures and stores the record image 

10 data stored in each bit of the shift register SR 2 upon 
reception of the latch signal via the pad LATI . The latch 
signal inputted to the latch circuit LT , is then outputted 
from the latch circuit LT to the pad LATO , and then supplied 
to the pad LATI of the next drive IC chip 6 via the wiring 

15 pattern of the second substrate. 

The chip selection circuit CS 2 has one input end supplied 
with the strobe signal via the pad STRI , and the other input 
end supplied with a strobe clock signal via the pad STRCLK, 
and based on these two signals , generates a new strobe signal , 

20 and outputs this new strobe signal from both output ends. 
The new strobe signal outputted from one of the output ends 
is inputted to said other input end of the AND circuits AND X 
~ AND 144 , whereas the new strobe signal outputted from the 
other of the output ends is supplied to the pad STRO. The 

25 strobe signal supplied to the pad STRO is supplied to the 
pad STRI of the next drive IC chip 6 via the wiring pattern 
of the substrate 4. The chip selection circuit CS 2 , which 
includes a D flip-flop circuit working in synchronization 
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with the rise of the strobe clock signal inputted to its 
other input end via the pad STRCLK, outputs a high-level 
signal if the strobe signal inputted to its first input end 
is high-level and outputs a low-level signal if the strobe 
signal is low-level. When the chip selection circuit CS 2 
of the first-stage drive IC chip 6 of the total of 12 drive 
IC chip is supplied with the strobe signal, e.g. the latch 
signal, the output of the chip selection circuit CS 2 becomes 
high level at the rise of the next strobe clock signal. At 
the rise of the following strobe clock signal, since the 
latch signal is already in the low level, the output from 
the chip selection circuit CS 2 changes to the low level. 
Therefore, the chip selection circuit CS 2 outputs a strobe 
signal which assumes the high level state only during the 
period corresponding to one period of the strobe clock signal . 
Since this strobe signal is inputted as the strobe signal 
to the chip selection circuit CS 2 of the next-stage drive 
IC chip 6, the chip selection circuit CS 2 of the next- 
stage drive IC chip 6 outputs a strobe signal which rises 
simultaneously with the rise of the strobe signal generated 
by the chip selection circuit CS 2 of the previous stage 
and stays in the high level only during the period 
corresponding to one period of the strobe clock signal. As 
exemplified as above, each of the chip selection circuits 
CS 2 in the 12 drive IC chips 6 consecutively generates the 
new strobe signal so as to avoid timing overlap. 

When the new strobe signal is outputted from said one 
output end of the chip selection circuit CS 2 , said other 
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input end of the AND circuits AND 1 ~ AND 144 becomes high level, 
and the signal at the output end of the AND circuits AND X 
~ AND 144 becomes identical with the output of the latch 
circuit LT. Specifically, depending upon the content of 
each bit of the record image data stored in the latch circuit 
LT, the level of the output end of the AND circuits AND X ~ 
AND 144 is determined, which determines the on/off state of 
the bipolar transistors TR 1 ~ TR 144 . Since the electrode pads 
D0 2 ~ D0 144 are connected to corresponding one of the 
individual electrodes 46, if any of the bipolar transistors 
TR X ~ TR 144 are turned on, then electricity is applied to heat 
the corresponding heating elements 60. 

As clearly shown in Fig. 2, the connector 8 is provided 
at a longitudinal center portion of a second side edge 
portion of the substrate 4. The upper surface 40 of the 
substrate 4 is formed with wiring patterns electrically 
connected with the connector 8. As clearly shown in Fig. 
3 ~ Fig. 5, these wiring patterns include those relevant 
to the heating elements 60 such as the common electrode 
wiring COM which has the plurality of comb-like electrodes 
45a, and the individual electrodes 46. The wiring patterns 
relevant to the drive IC chips 6 includes, for example, a 
printing image data wiring DI, strobe signal wirings AE01, 
AE02 , a power supply wiring VDDl , a common grounding wiring 
GND1, a latch signal wiring LAT, and a clock pulse signal 
wiring Cp . If two wirings AEOl, AE02 are formed for two 
strobe signals, it becomes possible to drive one group of 
the heating elements 60 in the left half of the substrate 
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4 at a different timing from the other group of the heating 
elements 60 in the right half of the substrate 4. 

The common electrode wiring COM and the common grounding 
wiring GND1 are respectively formed in patterns shown in 
Fig. 8. Specifically, the common electrode wiring COM is 
generally formed like a loop, with a straight portion 45 
extending longitudinally along the first edge portion 42 
of the substrate 4. At each end of the straight portion 45, 
the wiring turns along the end edge of the substrate 4, 
eventually leading to the connector 8. On the other hand, 
the common grounding wiring GNDl is generally formed like 
a letter T, with a straight portion 70 extending 
longitudinally of the substrate 4 closely along the array 
of the drive IC ships 6. The straight portion 70 has a 
longitudinally center portion, from which a connecting 
portion 71 branches out to connect directly with the 
connector 8. The heating elements 60 and the drive IC chips 
6 are disposed between the two straight portions 45, 70, 
connected in parallel to respective wirings between the 
straight portions 45, 70. 

The common electrode wiring COM is supplied with voltage 
via the connector 8. The common grounding wiring GNDl is 
grounded via the connector 8. With such an arrangement as 
this, in the straight portion 45 of the common electrode 
wiring COM, distance from the connector 8 becomes larger 
at a point closer to a longitudinally center portion of the 
substrate 4, with greater voltage drop. On the other hand, 
in the straight portion 70 of the common grounding wiring 
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GND1 , distance from the connector 8 becomes smaller at a 
point closer to the longitudinal center portion of the 
substrate 4, with lower electric potential. Therefore, it 
becomes possible to make the amount of electric current 
flowing through the heating elements 60 at either end portion 
of the substrate 4 generally the same as the amount of 
electric current flowing through the heating elements 60 
at the longitudinally central portion of the substrate 4, 
making possible to heat each of the heating elements 60 at 
a generally uniform temperature. 

As clearly shown in Fig. 3 to Fig. 5, the wiring patterns 
relevant to the sensor IC chips 2 includes, for example, 
an analog data outputting wiring AO, a grounding wiring GND2 , 
a serial signal wiring SI, a clock signal wiring CLK, and 
a power supply wiring VDD2 . If the common grounding wiring 
of the drive IC chips 6 is to be formed in the shape like 
the letter T, the connecting portion 71 has to make a cross 
with the wiring for the sensor IC chips 2. However, as 
clearly shown in Fig. 7, if an insulating film 7 is formed 
on the common grounding wiring GNDl , and if the wirings GND2 , 
AO and VDD2 for the sensor IC chips 2 are formed on this 
insulating film, it becomes possible to avoid unwanted 
electrical connection of these wirings. 

Each of the analog data outputting wiring AO, the 
grounding wiring GND2 , the clock signal wiring CLK and the 
power supply wiring VDD2 is connected to each of the sensor 
IC chips 2 via a wire. Each of the sensor IC chips 2 is 
connected with each of the wirings electrically in parallel. 
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The serial signal wiring SI is formed non-continuously, and 
is connected to the sensor IC chip 2 at the left end region 
in Fig. 19 via a wire. An island-like electrically- 
conductive region S is formed closely to and between each 
adjacent pair of the sensor IC chips 2, and is connected 
to each of the adjacent sensor IC chips 2 via a wire, making 
possible to sequentially forward a serial signal from one 
to next sensor IC chips 2 . 

With the above arrangement, provision of the grounding 
wiring GND2 dedicated to the sensor IC chips 2 separately 
from the common grounding wiring GNDl provided for the drive 
IC chips 6 makes possible to protect the circuitry in each 
of the drive IC chips 6 from the adverse influence from 
various signals inputted to or outputted from each of the 
sensor IC chips 2. Further, conversely, it also becomes 
possible to prevent various signals inputted to or outputted 
from each of the drive IC chips 6 from adversely affecting 
the circuitry in each of the sensor IC chips 2. Therefore, 
differing from a case in which the sensor IC chips 2 and 
the drive IC chips 6 share the same grounding wiring, it 
becomes possible to reduce possibility that the read image 
and the printed image are adversely affected by noise, and 
to improve quality of these images . 

The wiring patterns relevant to the light sources 3 
include the grounding wirings GND3 , GND4 , and power supply 
wirings VDD3 , VDD4 . Each of the light sources 3 is mounted 
on the ground wiring GND3 or the ground wiring GND4 , and 
is connected with the ground wiring GND3 or the ground wiring 
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GND4 via a wire. 

Each of the wiring for the heating elements 60, the 
wiring for the drive IC chips 6, the wiring for the sensor 
IC chips 2, and the wiring for the light sources 3 are 
electrically connected with the connector 8 . The connector 
8 includes a number of connector pins 80 corresponding to 
the total number of input and output terminals of the above 
described wirings, and a connector case 81 enclosing the 
connector pins. The connector 8 is fastened to the 
substrate 4 by the connector pins 80 pinching the substrate 
4 as shown in Fig. 5 and Fig 7. 

As shown in Fig. 1 and Fig. 2, the constitution of the 
integrated image reading /wri ting head X according to the 
present embodiment is that each of the light receiving 
elements 20, each of the heating elements 60 each of the 
drive IC chips 6 and each of the light sources 3 are mounted 
on the upper surface 4a of the substrate 4. Further, the 
wiring patterns relevant to these components are formed also 
on the upper surface 4a. Therefore, when forming the wiring 
patterns and mounting each of these components, there is 
no need for turning the substrate 4 over, and it becomes 
possible to increase productivity in the manufacture of the 
integrated image reading/writing head. 

Next, an image processing apparatus according to the 
present invention, incorporating the integrated image 
reading/writing head X will be described with reference to 
Fig. 11. 
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The image processing apparatus 9 shown in the figure 
comprises a box 90 in which the integrated image 
reading/writing head X is incorporated. The platen roller 
P x for feeding the document D is faced to the transparent 
cover 19 . The platen roller P 2 for unwinding a roll R and 
feeding the recording paper K is faced to the heating 
elements 60. According to the image processing apparatus 
9, differing from the prior art integrated image 
reading/writing head Y described earlier with reference to 
Fig. 16, the platen rollers P 1 , P 2 do not sandwich the case 
1 thickness-wise, and the platen roller P 2 overlaps the case 
1 height-wise of the image processing apparatus 9. 
Therefore, the thickness of the image processing apparatus 
9 can be decreased than in the prior art. 

The image processing apparatus 9 provides both the image 
reading function and image printing function. For example, 
reading of an image of the document D is made as follows. 
Specifically, the document D as the object of reading is 
put into a document feeding port 91a formed in an upper 
surface 91 of the box 90 and guided between the platen roller 
P 1 and the transparent cover 19. The document D is then fed 
while being tightly contacted to the transparent cover 19 
by rotation of the platen roller P x . During the feeding, 
the reading line L in the document D is illuminated by the 
light from the light sources 3 . The light reflected by the 
document D is focused by the lens array 5, and an image on 
the document D is created on the light receiving elements 
20 provided by the sensor IC chips 2. The reading circuit 
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provided by the sensor IC chips 2 outputs an image signal 
of a level corresponding to an amount of light received by 
each of the light receiving elements, representing a line 
of the image. The signal is taken out of the integrated 
image reading/writing head X via the connector 8. The 
document D is fed by the platen roller P 2 in a direction of 
arrows in the figure, line by line, and the above described 
reading sequence is repeated, eventually capturing the 
entire image of the document D. After the reading is 
complete, the document D is discharged from a discharge port 
92a formed in a front surface 92 of the box 90. 

On the other hand, when recording on the recording paper 
K, the paper K is held and fed between the platen roller 
P 2 and the heating elements 60. During the feeding, each 
of the drive IC chips 6 selectively drives the heating 
elements 60, printing a line of the image to the recording 
paper K. After the printing is complete, the recording 
paper K is discharged from a discharge port 93a formed in 
a back surface 93 of the box 90. 

Fig. 12 ~ Fig. 14 show a second embodiment of the present 
invention. It should be noted here however, that in Fig. 
12 and thereafter, elements same as or similar to those in 
the first embodiment are indicated by the same alpha-numeral 
codes . 

According to the arrangement shown in Fig. 12, a 
plurality of IC chips 2A are mounted in a row on the upper 
surface of the substrate 4. In each of the IC chips 2A, the 
circuit built in the sensor IC chip 2 and the circuit built 
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in the drive IC chip 6 described in the first embodiment 
are incorporated within a single chip. 

Each of the IC chips 2A has an internal circuit as shown 
in Fig. 14. As is clear from comparison between the circuit 
shown in the figure and the circuits shown in Fig. 9 and 
Fig. 10, the circuit shown in Fig. 14 is an integration of 
the reading circuit shown in Fig. 9 and the writing circuit 
shown in Fig. 10. However, in the circuit in each of the 
IC chips 2A, the number of phototransistors PTr^ PTr 96 as 
the light receiving elements is made the same as the number 
of the bipolar transistors TR L ~ TR 96 . Thus, the number of 
pixels read and the number of dots printed by one IC chip 
2A are the same. Each of the sensor IC chips 2 includes 96 
phototransistors PTr^PTr^, 96 field effect transistors 
FET L ~ FET 96 , a transistor SR X for light reception, a chip 
selection circuits CS^ CS 2 , an operational amplifier OP^ 
field effect transistors FET a , FET b , a capacitor C L , 
resistors R 1 ~ R 3 , a shift resistor R 2 for heating, a latch 
circuit LT, a plurality, e.g. 96, of AND circuits AND 1 ~ AND 96 , 
96 bipolar transistors TR L ~ TR 96 , and pads SI, TI, CLKI , 
LATI , STRI, STRC, VDD , DC^ ~ D0 96 , GND , AO, STRO, LATO, CLKO, 
DO, and SO. The phototransistors PTr L ~ PTr 96 provide light 
receiving elements which output read image signal 
corresponding to the image on the document D upon reception 
of the light reflected on the document D. The bipolar 
transistors TRi ~ TR 96 provides switches for applying 
electric current to the light receiving elements 9 The field 
effect transistors FET 1 ~ FET 96 , the shift register SR X , the 
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chip selection circuit CS 1( the operational amplifier OP lr 
the field effect transistors FET a , FET b , the capacitor C lt 
and resistors R x ~ R 3 provide a light receiving elements 
controlling circuit for sequentially taking out the output 
5 from the phototransistors PTr L ~ PTr 96 . The shift register 
SR lt the latch circuit LT, the chip selection circuit CS 2 , 
the AND circuits AND X ~ AND 96 , and the bipolar transistors 
TR : ~ TR 96 provide a circuit selectively applying electricity 
to the heating elements 60 in accordance with the record 
10 image . 

As clearly shown in Fig. 13, each of the IC chips 2A has 
an upper surface including a first edge portion 29a formed 
with an array of the phototransistors PTr x ~ PTr 96 which 
provide the light receiving elements. Further, all of the 

15 pads SI, TI, CLKI, LATI, STRI , STRC , VDD , DO x ~ D0 96 , GND , 
AO, STRO, LATO, CLKO, DO, and SO are formed on a second edge 
portion 29b. The pads DO x ~ D0 96 for the electrodes are 
disposed in two lines, with the length of each line being 
shorter than the length of the array of the phototransistors 

20 PTr x ~ PTr 96 . With this arrangement, there is provided a 
space not occupied by the pads D01 ~ D096 at each longitudinal 
end portion of the second edge portion 29b. The pads other 
than the electrode pads DO x ~ D0 96 are disposed in these spaces 
in the second edge portion 29b. 

25 According to the above arrangement, when each of the pads 

on the IC chip 2A is connected with the wiring pattern via 
a wire, the wire can be prevented from covering the 
phototransistors PTr 1 ~ PTr 96 . Therefore, it becomes 
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possible to prevent the wire from blocking the light to the 
phototransistors PTr x ~ PTr 96 . Further, since the signal 
input/output pads are disposed at a longitudinally end 
portion of the IC chip 2A, wiring operation for signal 
5 forwarding function between two adjacent IC chips 2A becomes 
easy . 

According to the present invention, if the above 
described IC chip 2A are utilized, the total number of IC 
chips mounted on the substrate 4 can be decreased. 

10 Therefore, it becomes possible to decrease the number of 
steps necessary for mounting the IC chips on the substrate 
4, and to further increase the productivity in the 
manufacture of the integrated image reading/writing head. 
Fig . 15 shows a third embodiment of the present invention . 

15 An IC chip 2B shown in this figure is, as in the IC chips 
2A shown in Fig. 13, an integration of the reading circuit 
and the writing circuit into a single chip. However, the 
electrode pads DO is disposed in a single row, yet disposed 
at a pitch smaller than the pitch between the 

20 phototransistors PTr L ~ PTr 96 , and therefore in a shorter 
length than the length of the array of the phototransistors 
PTr x ~ PTr 96 . With this arrangement, there is provided a 
space not occupied by the pads DOj ~ D0 96 at each longitudinal 
end portion of the second edge portion 29b of the IC chip 

25 2B. The pads other than the electrode pads D0 X ~ D0 96 are 
disposed in these spaces. Further, within the array of the 
electrode pads DO-l ~ D0 96 , a plurality of grounding pads GND6 
are disposed. 
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With such an arrangement as above, the same effect as 
achieved in the IC chips 2A shown in Fig. 13 can be obtained. 
However, the wire bonding operation to the electrode pads 
DO becomes easier to the extent that these pads are disposed 
in a single row. Further, by using the grounding pads GND6 , 
the grounding connection can be made at a plurality of 
location in a single IC chip 2B. Therefore, it also becomes 
possible to increase the number of grounding connections 
to the heating elements 6, thereby stabilizing the electric 
potential of the grounding, and improve the quality of the 
print image. 

Specific arrangements in the image processing apparatus 
according to the present invention are not limited to those 
described in the embodiment and can be varied in many ways . 
For example, as the light source, the LED may be substituted 
by a cold cathode tube. 
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CLAIMS 



1. An integrated image reading/writing head comprising: 

a substrate provided with a reading circuit including 
a plurality of light receiving elements disposed in a row; 

a case assembled to the substrate and enclosing the light 
receiving elements; 

a transparent cover attached to the case, spaced from 
and opposed to the substrate and to be tightly contacted 
by a document being fed; 

a light source disposed within the case for 
illuminating the document; 

a plurality of lenses disposed within the case for 
focusing an image of the document illuminated by the light 
source on the light receiving elements; 

a plurality of printing elements mounted on the 
substrate in a row in the same direction as in the light 
receiving elements; and 

a writing circuit provided in the substrate for 
controlling the printing elements; characterized in 

that the reading circuit, the printing elements and the 
writing circuit are provided in a same surface of the 
substrate, and 

that the substrate is provided with one connector 
electrically connected with each of the reading circuit, 
the printing elements and the writing circuit. 
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2 . The integrated image reading/writing head according to 
Claim 1, wherein the substrate has a first edge portion and 
a second edge portion each extending in a predetermined 
direction, the first edge portion being uncovered by and 
on a side of the case, the printing elements being mounted 
on this uncovered part. 

3. The integrated image reading /wri ting head according to 
Claim 2, wherein the connector is attached to the second 
edge portion of the substrate. 

4. The integrated image reading/writing head according to 
the Claim 3, 

wherein the connector is attached to a longitudinal 
center portion in the second edge portion, 

wherein the surface of the substrate being provided with 
a common electrode wiring and a common grounding wiring 
capable of supplying electric power to the printing elements, 
each of the wirings having a straight portion extending 
longitudinally of the substrate, the straight portions 
sandwiching the printing elements, 

wherein one of the straight portions of the common 
electrode wiring and the common grounding wiring having two 
longitudinal ends connected with the connector, and 

wherein the other of the straight portions of the common 
electrode wiring and the common grounding wiring having a 
longitudinally center portion connected with the connector . 
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5. The integrated image reading/writing head according to 
Claim 1, wherein the surface of the substrate is provided 
with a grounding wiring for the reading circuit and a 
separate grounding wiring for the writing circuit. 

6. The integrated image reading/writing head according to 
Claim 1, wherein the reading circuit is constituted by a 
plurality of sensor IC chips each incorporating an 
integrated circuit as a unit of the reading circuit, the 
writing circuit being constituted by a plurality of drive 
IC chips each incorporating an integrated circuit as a unit 
of the writing circuit. 

7. The integrated image reading/ wri t ing head according to 
Claim 1, wherein the reading circuit and the writing circuit 
are constituted by a plurality of IC chips each incorporating 
an integrated circuit as a unit of the reading and writing 
circuits . 

8. The integrated image reading/writing head according to 
Claim 7, wherein each of the IC chips is oblong rectangular, 
having a first edge portion and a second edge portion each 
extending in a predetermined direction, the first edge 
portion having a surface provided with the light receiving 
elements in a row, the second edge portion having a surface 
provided with a plurality of electrode pads for connection 
with the printing elements . 
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9. The integrated image reading/writing head according to 
Claim 8, wherein the electrode pads are disposed in a row 
shorter than the row of the light receiving elements, the 
second edge portion having two longitudinal edge portions 
provided with a plurality of signal pads for signal inputting 
and outputting, sandwiching the electrode pads. 

10. The integrated image reading/writing head according to 
Claim 9, wherein the second edge portion is further provided 
with a plurality of grounding pads. 

11. The integrated image reading/writing head according to 
Claim 1 , wherein the printing elements are heating elements . 

12. The integrated image reading/writing head according to 
Claim 1, wherein the light source is disposed on said surface 
of the substrate. 

13. The integrated image reading/writing head according to 
Claim 12, wherein the light source is electrically connected 
with the connector. 

14. An image processing apparatus comprising an integrated 
image reading/writing head, 

the integrated image reading/writing head including: 
a substrate provided with a reading circuit including 
a plurality of light receiving elements disposed in a row, 
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a case assembled to the substrate and enclosing the light 
receiving elements; 

a transparent cover attached to the case, spaced from 
and opposed to the substrate and to be tightly contacted 
by a document being fed; 

a light source disposed within the case for 
illuminating the document; 

a plurality of lenses disposed within the case for 
focusing an image of the document illuminated by the light 
source on the light receiving elements; 

a plurality of printing elements mounted on the 
substrate in a row in the same direction as in the light 
receiving elements; and 

a writing circuit provided in the substrate for 
controlling the printing elements; 

the image processing apparatus being characterized in 

that the reading circuit, the printing elements and the 
writing circuit are provided in a same surface of the 
substrate, and 

that the substrate is provided with one connector 
electrically connected with each of the reading circuit, 
the printing elements and the writing circuit. 
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ABSTRACT 



The integrated image reading/writing head (X) includes 
a substrate (4) having a surf ace (40) provided with a reading 
circuit including a plurality of light receiving elements 
(20), a plurality of printing elements (60) and a writing 
circuit for controlling the printing elements (60) . The 
substrate (4) is fitted with a connector (8) for electrical 
wiring. The connector (8) is electrically connected with 
each of the reading circuit, the printing elements and the 
writing circuit. 



41 



09/744746 




1/17 



09/744746 




09/744746 




3/17 



09/744746 




4/17 



09/744746 




5/17 



09/7U746 



FIG.6 




6/17 



09/744746 




09/744746 





09/744746 




9/17 



09/744746 




10/17 



09/744746 




11/17 



09/744746 




12/17 



09/744746 




13/17 



09/744746 




14/17 



09/744746 




15/17 



09/744746 



FIG. 16 




16/17 



< 

oo 




17/17 



Declaration and Power of Attorney For Patent Application 






Japanese Language Declaration 




As a below named inventor, I hereby declare that: 
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below next to my name. 




I believe I am the original, first and sole inventor (if only one 




name is listed below) or an original, first and joint inventor (if 




plural names are listed below) of the subject matter which is 




claimed and for which a patent is sought on the invention 




entitled 




INTEGRATED IMAGE READING/ WRITING 




HEAD AND IMAGE PROCESSING 


HJ APPARATUS INCORPORATING THE SAME 




the specification of which 




(check one) 




□is attached hereto. 




□was filed on as 


'Em. ^o-caasu 


Application Serial No. 




and was amended on 




(if applicable) 




Kwas described and claimed in PCT international application 




No. PCT/JP99/041 43 filedon 


P CTmi9SlCS0'# HlCMIEU^o 


July 30, 1999 






and as amended under PCT Article 19 on 




(if applicable) 
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I hereby state that I have reviewed and understand the contents 




of the above identified specification, including the claims, as 




amended by any amendment referred to above. 








I acknowledge the duty to disclose information which is 




material to the examination of this application in accordance 




with Title 37. Code of Federal Regulations. § 1.56(a). 
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(Number) 


(Country) 
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(Number) 


(Country) 
(US) 


(Day/Month/Year Filed) 
(d*©*MB) 


(Number) 


(Country) 


(Day/Month/Year Filed) 



I hereby claim foreign priority benefits under Title 35, United 
States Code, § 119 (a) -(d) or §365(a)-(b) of any foreign 
application^) for patent or inventor's 

certificate, or of any PCT international application which 
designated at least one country other than the United States, 
listed below and have also identified below any foreign 
application for patent or inventor's certificate or PCT 
international application having a filing date before that of the 
application on which priority is claimed: 



Priority claimed 



□ 

Yes 

□ 

Yes 
&<■) 
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Yes 
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Yes 
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No 
t&l, 
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No 
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No 
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(Application Serial No.) 



(Filing Date) 



I hereby claim the benefit under Title 35, United States Code, 
§ 120 of any United States application^), or § 365(c) of any 
PCT international application designating the United States, 
listed below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior United 
States or PCT international application in the manner provided 
by the first paragraph of Tide 35, United States Code, § 1 12, 1 
acknowledge the duty to disclose material information as 
defined in Title 37, Code of Federal Regulations, § 1.56(a) 
which occurred between the filing date of the prior application 
and the national or PCT international filing date of this 
application: 

(SIS) (Status) 
(Kff**» ^Stk MMfefr) (patented, pending.abandoned) 



(Application Serial No.) 



(Filing Date) 



{MM) (Status) 
(»tt3**. Wm&&) (patented, pending, abandoned) 
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I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made on 
information and belief are believed to be true; and further 
that these statements were made with the knowledge that 
willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code and 
that such willful false statements may jeopardize the 
validity of the application or any patent issued thereon. 
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:hael D. Bednarek, Reg. N o. 32,329_ 
^^awrence J. Gotts, Reg. No. 31.163__ 
Asian Baghdadi, Reg. No. 34,542 
Elizabeth M. Roesel, RegTN o. 34.8781 
David C. Isaacson, Reg. N o. 38,500 . 
Michael S. Lee, Reg. No. 41,434 
Steven P. Arnheim, Reg. No. 43,475 , 



POWER OF ATTORNEY: As a named inventor, I 
hereby appoint the following attomey(s) and /or agent(s) 
to prosecute this application and transact all business in 
the Patent and Trademark Office connected 
therewith, (list name and registration number) 



Poh C. Chua, Reg. No. 44,615 

Michele Burris, Reg. N0 44.576 , 

Michael A. Obion, Reg. No . 42.956 
Lawrence D. Eisen, Reg. No^MMSl 
James M. Ross, Reg. NoJ2JL1.5__ 
Michelle S. Marks, Reg. Na41,971 



Michael D. Bednarek 
SHAW PITTMAN 
1650 Tysons Boulevard, 
McLean, VA 22102-4859 
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1650 Tysons Boulevard, 
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Michael D. Bednarek at 703/770-7606 Michael D. Bednarek at 703/770-7606 
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c/o ROHM CO., LTD. Kyoto, Japan v_J^y y—' 
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Hiroaki Onishi 
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WdunQ; a^£/. January 22, 2001 




Residence 
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Citizenship Japan ~"~ ' j 




Post Office Address 

c/o ROHM CO . , LTD . 

21, Saiin Mizosaki-cho, Ukyo-ku, 

Kyoto-shi, Kyoto 615-8585 Jaoan 
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Toshihiko Takakura 
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,%JMJL OJLJU*, January 22, 2001 




Residence 
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Full name of fourth joint inventor, if any 

Norihiro Imaraura 




Fourth Inventor's signature Date 

%rUJfcA* h&w***^ January 22, 2001 




Residence p 
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Post Office Address 
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Kvoto-shi, Kyoto 615-8585 Japan 








Full name of fifth joint inventor if any 




Fifth m\ enters signature Date 




Residence 











Page 4 of 4 



